proximity to the three-dimensional Kitaev spin liquid.
The polycrystalline samples of β-Li 2 IrO 3 were synthesized by a solid state reaction from Li 2 CO 3 , IrO 2 and LiCl in a molar ratio of 10:1:100. The mixture was pressed into a pellet, and heated at 1100 °C for 24 h, cooled to 700 °C at a rate of 30 K/h and furnace-cooled to room temperature. The sample was rinsed with distilled water to remove excess LiCl. The obtained powder product was found to consist of a new phase and a small trace of IrO 2 from the powder X-ray diffraction pattern [16] . The new phase was revealed to be a new form of Li 2 IrO 3 , β-Li 2 IrO 3 , isostructural to β-Na 2 PtO 3 [17] . The detailed structure was then refined by single crystal X-ray analysis using 50 μm-size crystal grains. The result of refinement is summarized in Table 1 .
The crystal structure of β-Li 2 IrO 3 is illustrated in Fig. 1(a) . It can be described as distorted cubic closed packed arrangement of oxygen atoms with iridium and lithium atoms occupying all octahedral holes in a specific ordered manner. The local structure around an iridium atom is closely related to that of honeycomb α-Li 2 IrO 3 . Each IrO 6 octahedron is connected with three neighboring IrO 6 octahedra by sharing its three edges ( Fig. 1(b) ), which gives rise to three Ir-O 2 -Ir planar bonds with their planes almost orthogonal to each other. When Ir ions have J eff = 1/2 moment, the exchange interaction via Ir-O 2 -Ir paths very likely gives rise to anisotropic ferromagnetic coupling [5] . The network of iridium ions in β-Li 2 IrO 3, depicted in Fig. 1(c) , is closely linked to a honeycomb lattice. The 2D honeycomb lattice can be viewed as planar zig-zag chains connected at the corners with bridging bonds. In the Ir 
